Farnesol as a regulator of HMG-CoA reductase degradation: characterization and role of farnesyl pyrophosphatase.
We have recently reported that the isoprenoid compound farnesol accelerates degradation of the cholesterologenic enzyme 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase, when added to cultured cells. We have thus proposed that farnesol is a required nonsterol regulator of this degradation event (T. E. Meigs, D. S. Roseman, and R. D. Simoni, 1996, J. Biol. Chem. 271, 7916-7922). In this report, we have studied the enzyme farnesyl pyrophosphatase (FPPase) in Chinese hamster ovary cells. We demonstrate that FPPase activity increases under conditions of increased metabolic flow through the isoprenoid pathway. Also, we show that a nonhydrolyzable analog of farnesyl pyrophosphate, an isoprenoid (phosphinylmethyl)phosphonate, inhibits FPPase in vitro, and when added to cells this inhibitor blocks the mevalonate-dependent, sterol-induced degradation of HMG-CoA reductase. Furthermore, exogenous farnesol overcomes the effect of this inhibitor. These results suggest an isoprenoid-mediated regulatory mechanism governing intracellular farnesol production and support the hypothesis that farnesol is a nonsterol regulator of reductase degradation.